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1
AD COLLATERAL DETECTION

BACKGROUND

1. Technical Field

The exemplary and non-limiting embodiments relate gen-
erally to a camera 1image and, more particularly, to detection
of an 1tem 1n a camera 1mage.

2. Briet Description of Prior Developments

Advertising, 1n recent years, 1s separated mnto two catego-
ries: “paid media”, which 1s the common definition of tradi-
tional advertising, and all other forms of non-media commu-
nications. Collateral advertising 1s one of several forms of
non-media communications. Many marketers today use col-
lateral advertising as their primary, sometimes only, means of
advertising.

Advertising Collateral, also known as “Ad collateral”, 1s an
individual 1item of collateral advertising 1n an Ad campaign
including, for example, a newspaper advertisement, a maga-
zine advertisement, a custom folder, a brochure, a business
mailer, a flyer, a marketing insert, a business card, a billboard
and a poster. Ad collateral may be text, a combination of text
and 1mage(s) and perhaps also a bar code such as a QR code
for example. “Ad collateral” always comprises more than
merely a bar code, and will always comprise text and/or a
non-bar code image.

Relating to digital imaging, recognition software, such as
facial recognition soitware, 1s known.

SUMMARY

The following summary 1s merely intended to be exem-
plary. The summary 1s not intended to limait the scope of the
claims.

In accordance with one aspect, a method comprises trans-
mitting an 1mage from a camera of an apparatus, where the
image comprises one or more Ad collateral; and automati-
cally detecting by the apparatus at least one of the Ad collat-
cral in the 1image.

In accordance with another aspect, an apparatus comprises
at least one processor; and at least one memory including
computer program code, the at least one memory and the
computer program code configured to, with the at least one
processor, cause the apparatus at least to automatically dis-
cern at least one Ad collateral in a camera 1image.

In accordance with another aspect, a non-transitory pro-
gram storage device readable by a machine 1s provided, tan-
gibly embodying a program of instructions executable by the
machine for performing operations, the operations compris-
ing analyze an image from a camera, where the 1mage com-
prises one or more Ad collateral; and automatically discern at
least one of the Ad collateral in the 1mage.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing aspects and other features are explained in
the following description, taken in connection with the
accompanying drawings, wherein:

FIG. 1 1s a front view of an example embodiment of an
apparatus comprising features as described herein;

FI1G. 2 1s a rear view of the apparatus shown 1n FIG. 1;

FI1G. 3 1s a diagram 1illustrating some of the components of
the apparatus shown in FIGS. 1-2;

FIGS. 4A and 4B show an alternate embodiment of the
apparatus shown in FIG. 1;

FIG. 5 1s a diagram 1llustration some steps of an example
method;
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FIG. 6 1s a diagram 1llustrating some steps of an example
method;
FIG. 7 1s a diagram 1illustrating some steps of an example

method;

FIG. 8 1s a diagram 1llustrating some steps of an example
method;

FIG. 9 1s a diagram 1llustrating use of a compass heading;;

FIG. 10 1s a diagram 1llustrating some steps of an example
method; and

FIG. 11 15 a diagram 1llustrating connection of the appara-
tus to another device.

DETAILED DESCRIPTION OF EMBODIMENTS

Referring to FIG. 1, there 1s shown a front view of an
apparatus 10 incorporating features ol an example embodi-
ment. Although the features will be described with reference
to the example embodiments shown 1n the drawings, 1t should
be understood that features can be embodied 1n many alter-
nate forms ol embodiments. In addition, any suitable size,
shape or type of elements or materials could be used.

The apparatus 10 may be a hand-held portable apparatus,
such as a communications device which includes a telephone
application for example. In the example shown the apparatus
10 1s a smartphone which includes a camera and a camera
application. The apparatus 10 may additionally or alterna-
tively comprise an Internet browser application, a video
recorder application, a music player and recorder application,
an email application, a navigation application, a gaming
application, and/or any other suitable electronic device appli-
cation. In an alternate example embodiment the apparatus
might not be a smartphone. For example, the apparatus might
be a SLR type of camera such as the example camera 10'

shown i FIGS. 4A-4B. In the example shown in FIGS.
4 A-4B the camera 10' has both a viewfinder 135 and a display
14' (perhaps a touch screen display).

Referring also to FIGS. 2-3, the apparatus 10, in this
example embodiment, comprises a housing 12, a touchscreen
14, arecerver 16, a transmuitter 18, a controller 20, a recharge-
able battery 26 and a camera 30. However, all of these features
are not necessary to implement the features described below.
The controller 20 may include at least one processor 22, at
least one memory 24, and software 28. The electronic cir-
cuitry inside the housing 12 may comprise at least one printed
wiring board (PWB) having components such as the control-
ler 20 thereon. The recerver 16 and transmitter form a primary
communications system to allow the apparatus 10 to commu-
nicate with a wireless telephone system, such as a mobile
telephone base station for example.

In this example, the apparatus 10 includes the camera 30
which 1s located at the rear side 13 of the apparatus, a front
camera 32, an LED 34, and a flash system 36. The LED 34 and
the flash system 36 are also visible at the rear side of the
apparatus, and are provided for the camera 30. The cameras
30, 32, the LED and the flash system 36 are connected to the
controller 20 such that the controller 20 may control their
operation.

Referring also to FI1G. 5, the apparatus 10 1s configured to
detect an “Ad collateral” based upon an 1mage or scene gen-
crated from the camera 30. In this example the Ad collateral 1s
a wall poster for a movie named “Disaster Movie”. 42 corre-
sponds to an original 1image, used as a key frame, taken by the
camera 30. The 1image 42 1s transmuitted to the controller 20 for
processing. The apparatus 10 1s configured to automatically
detect the Ad collateral 40 1n the 1mage 42 as indicated by
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block 44, and subsequently perform a function or operation
based upon that Ad Collateral detection as indicated by block
46 1n FIG. .

Features as described herein may be used with automatic
detection of Ad collateral and visual content within an aug-
mented reality view. Features may be used in an 1mage rec-
ognition pipeline. Features may be used with a capability of
detecting “Ad collateral” within a visual scene. Most visual
scenes conduct analysis of the image or visual content with-
out much imformation about heuristics relating to the content.
In visual content recognition, the detection phase 1s an essen-
tial part of effective 1image recognition. A scene or image
under analysis must have cues which aid 1n the detection of
relevant visual content. An Ad collateral, for example, will be
viewed 1n either a portrait or landscape mode. If this infor-
mation 1s known, an algorithm can run at real time on a
viewlinder or display of a device for an augmented reality
view. This allows a user to be alerted of Ad collateral nearby
(within the view of the viewlinder or display of the device).

Most visual scene analysis algorithms have predefined
models or pre-trained models for detecting specific content
(e.g. Viola-Jones for face detection). With features of an
example as described herein, known heuristics may be fused
with a biologically ispired algorithm which uses a visual
attention model. Various different computational visual atten-
tion algorithms are known. With features of an example as
described herein, 1f an Ad collateral 1s detected 1t can be
correlated to a database of published projected Ads within a
map database. This may be transformed from real world
geo-coordinates 1nto camera coordinates.

Most recognition algorithms rely on a pattern matching
method for recognition; where detection 1s a component in
the pipeline. This 1s ielficient because the user will be fully
driving the user interface (UI). With features as described
herein, augmented reality elements 1n an augmented reality
view on a Ul (such as augmented reality views provided with
CITY LENS and LIVESIGHT for example) may have aug-
mented reality elements with user proximity where they can
visualize the elements 1n a cylindrical view. In this case, this
localizes the user window to the line of sight or field of view
as added support to existing Ul views. With features of an
example as described herein, inference (such as via sensors
and a compass for example) may assist by informing the user
of a nearby Ad collateral. This detection system may be
independent of the coordinates of the Ad collateral, and can
be used with or without the real world coordinates of the Ad
collateral 1n a marker-less approach.

The detection algorithm may take into account a visual
scene from a camera sensor. The scene may be analyzed 1n a
number of ways. Each method used to analyze the scene may
be computed using graphics programming for fast process-
ing; e.g. field-programmable gate arrays (FPGAs) or general
purpose graphics processing unit (GPU) for acceleration. The
detection system can compute at high or low resolution, such
as 1080p or 480p for example.

In one example shown 1n FIG. 6, a biologically inspired
algorithm, such as a visual attention map 48 for example, 1s
generated from the 1mage 42. An edge map 30 1s also gener-
ated from the same 1mage 42. The two maps 48, 50 are then
tused as indicated by 52. Connected edges are dertved which
form a line or recticule (also known as a reticle or reticule)
from the fuse. The recticule 54 may be traced on the view-
finder 15 or display 14, 14' based on the fused edge and
attention maps, perhaps based on a thresholding scheme, and
shown with the original image on the viewfinder or display at
a same time. This recticule may be used by the user of the
apparatus to immediately recognize that an Ad collateral 1s 1n
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the 1mage shown 1n the viewfinder or display. The apparatus
10 1s configured to automatically detect or discern an Ad

collateral 1n an 1mage or scene from the camera 30 and per-
haps automatically perform at least one function, such as
providing the recticule 54 on the viewfinder or display.

EXAMPLE

IMPLEMENTATION

Referring also to FIG. 7, one example method will be
described.

At the start of this example method, the camera 30 1is
initialized as indicated by block 56 and the sensors are ini-
tialized as indicated by block 58. The sensors may include, for
example, a compass and a GPS. Camera resolution may then
be checked as indicated by block 60. This may include, for
example, a test image or key frame from camera sensor 30 and
a check of width and height of output from the camera. 1080p
and 480p 1s shown as examples of resolution in FI1G. 7, but any
suitable resolutions could be provided.

As 1ndicated by block 62, XScale may be used for an
upscale or downscale by using scaling factor on pixel density.
As indicated by block 64, an Equalize Transform and be used
to:

Convert the 1image to grey scale,

Compute a histogram,

Find head and tail of histogram, and equalize the histo-

gram,

Apply to pixels 1n the histogram, and

Update the equalized image.

As mdicated by block 66, an attention map may be gener-
ated, such as by using a known Stentiford’s Visual Attention
algorithm model for example. As indicated by blocks 68 and
70, the attention map may be used as a map score to compute
the ROI (region of interest) mask. As indicated by blocks 72
and 74, the edge map may be generated using prewitt filter
ollsets for example, the edge map may be fused with the ROI
mask, and the pixels 1n both the edge map response and ROI
map may be fused into one (fused) map 32.

As indicated by block 76, the recticule 54 may then be
determined or detected. This may comprise, for example:

a. Set max for x1 and x2 (vertical points of map)

b. Set max for y1 and y2 (horizontal points on map)

c. Set y to half of height

d. Get sum of edges horizontally and vertically across edge

map

¢. Get sum of ROI pixels horizontally and vertically across

ROI map

f. Set Edge factor 1 and 2 to a value for horizontal and
vertical strides

g. Check 11 sum of edges 1n y direction 1s greater than Edge
factor

h. Set x to haltf of width, test for d and e noted above

1. If sum of edges 1s less than mimmum sum value found
max of x1, check for all other axe pomts x2, v1 and y2.

1. Define values for min. and max. crop ratios for width and
height (such as 10, 90 for example)

k. Find min. and max. for horizontal and vertical strides of
the fused map

1. Check to 1f the max. and min. of x and y are not width and
height

m. Verily cases of false recticules

n. simple close up check, case one, large rect. close up do
not crop

o. simple close up check, case two, long width, short
height—irregular do not crop

Themax. score may be used to remove low attention pixels.

Re-run only process n-o for vertical and horizontal cases. The
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recticule may be drawn based on min. points for vertical and
horizontal line, and also for maximum. The lines may be
connected where x1, x2 and v1, y2 connect.

The line(s) or recticule may be drawn only around high
attentive pixels in the fused edge and ROI map 52. The recti-
cule may be converted on the camera to a camera coordinate
in degree per pixel (dpp) using the camera field of view. The
camera coordinate (Xdpp ) can then be converted to real world

coordinate (latitude/longitude) or, similarly, Xdpp can be
compared to other Ad transformed real world coordinates
(Ydpp). Ydpp can be estimated such as with an Ad collateral
real world coordinates (latitude/longitude) transformed to
camera coordinates.

As indicated by block 82, 1if the recticule 54 cannot be
established on the fused map, the method can proceed to the
next frame as indicated by 84. 1 the recticule 54 15 estab-
lished, the recticule coordinates may be stored as indicated by
block 86. High attentive pixels may be detected using a max.
score 1n the map as indicated by block 88. As indicated by
block 90, false detected windows may be filtered out, and the
recticule may be aligned to coordinates.

Any suitable type of alignment may be used. In one
example alignment method, a compass-camera alignment
algorithm may be used such as, for example:

a. If Ydpp 1s within certain threshold,

b. Threshold defined by error in compass (deviation

error+/—n value) on device.

c. Draw two Cell boxes (mxn) around Xdpp and Ydpp;

where size of each 1s a function the error.

d. Get the tangent angle between two points 1n dpp on the

cylindrical model of the camera window.
¢. Compare actual value to estimate using error on com-
pass. Check altitude 1nfo for Xdpp and Ydpp with refer-
ence to device location (X,y,z).

. If difference 1s within tolerance of error on compass
(threshold)

g. Align and back-propagate to sensor with new deviation

value.

h. Accuracy of compass 1s corrected.

Mathematical Model of RECTPOINT Spatial Reference
Projection:

The actual projection of RECTPOINTSs augmented onto
the devices viewlinder or display screen can be accomplished
in several ways. The Model Space uses a virtual cylinder
which 1s normalized from real world polar co-ordinates to
Cartesian representation. The example model can be
explained 1n n number of steps except for 2D and 3D layout
scheme except some subtle difference:

Step 1—Map Projection

Real world physical geographic point of a (RECTPOINT),

NQLIES (1)

Ps

hs, s (2)

Where Ps (starting point) & P1 (destination point) of geo-
graphic coordinate contaiming a Longitude ( ) and
Latitude ()

(+) for N@f or E@f,

(=) for S,qf or W@f (3)

This specifies the East-West and North-South position of a
point on the Earth’s surface from the prime mernidian. It is an
angular measurement, usually expressed in Decimal Degree
(radians) notation.
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Step 2—Cylinder Projection

InFIG. 8, the geographic point P, P 1s converted into a3D
Cartesian coordinate system. Every point that 1s expressed 1n
cllipsoidal coordinates can be expressed as an x y z (Carte-
sian) coordinate. A Microsoft GeoCoordinate API value
exposed 1s based on the W(GS84 standard to compute coordi-
nates as follows:

Xm,Ym, and Zm, (4)

A(Q)=(ps—9¢f), difference between device and RECT-

POINT longitude (5)

AXm: O=A( )z—x or A( )=n,AXm 1s () else AXm(+) (6)

distance between device latitude A, RECTPOINT longitude
¢ 10 meters

AYm: af-as if (af or as=NAN) (7)

difterence value btw RECTPOINT elevation Oy device eleva-
tion ¢ 1n meters.

AZm: hs—@f If (As<q@f), AZm 1s (—) else AZm(+), (8)

difference value between RECTPOINT longitude ¢, device
longitude ¢ 1n meters.
where m 1s measured in meters (metric) between Ps and PA,
this 1s the Azimuthal Equidistant map projection assumes
some spatial variation, a flat plane projection of a relative
geo-location on the earth with error of 0.5% for short dis-

tances and 1ncrease 1n error margin for long distance projec-
tions.

9)

h device compass sensor heading

A=ArcTan(Xm,Zm), where 4 1s the bearing with
reference to North.

(10)

Dfs, Distance between device geo-location (Ps) and

RECTPOINT geo-location (£f) (11)

Coordinates 1 this space assumes right hand rule of a
Cartesian coordinate system 1n FIG. 9. This proposal 1s to use
XNA transformation matrices. However, these matrices work
on a standard 3D coordinate system, which 1s called the
Model Space. We’ll label coordinates 1n this space, Xm, Ym,
and Zm.

Xm and Zm values (the horizontal plane) are used and
always lie on the circle described by the cylinder. I the angle
and height on the cylinder are [ JA and Dfis, then we use the
following transforms to get to the Model Space, see FIG. 9:

Xm=Dfs*sin(

A) (12)

Zm=Dfs*cos(

A) (13)

Ym=Hc*Sn (14)

This can be used to displace RECTPOINT (Pf) horizon-
tally 1in the 3D Cartesian system. Equations (13-14) are used
only for horizontal deoverlap. Note that each RECTPOINT
has 1ts own Xm, Ym, and Zm. These are recomputed for each
“large” or “small” move after the gnid layout algorithm 1s
applied.

The trigonometric functions are Sin=Opposite/Hypot-
enuse, Cosine=Adjacent/Hypotenuse. Our hypotenuse 1is
always 1 because we are using a unit cylinder. All angles are
measured from North, not from the preceding axis.

Hc 1s the vertical band of graphical item within the View-
finderWidth of the screen display i 2D view.

He=ViewflinderWidth*S# (15)
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where row height 1s the vertical height of the row 1n pixels
(such as 80 for example). The viewlinder resolution should

support WVGA (800x480), WXGA1(1280x720) and
WXGA2(1280x768) modes.
ViewFinderWidth 1s the width of the camera viewfinder.

ViewFinderHeight 1s the height of the camera viewfinder.

Field of view (FOV) 1s the angle which describes the extent
ol the observable world that i1s seen at any given moment 1n
the viewfinder.

FOVA=(ViewlFinderHeight/ViewFinderWidth)*Hori-
zontal camera angle of view (HAOV)

(16)

FOVy=(ViewlFinderHeight/ViewFinderWidth)*Verti-

cal camera angle of view (VAOV) (17)

Viewport 1s the window dimensions of a render-target sur-
face onto which a 3D volume projection.

Aspect ratio of an 1mage describes the proportional rela-
tionship between 1ts viewfinderwidth and 1ts viewfinder-
height.

Horizontal DegreePerPixel (Dpp) or Pixel per Degree 1s
the width of the viewfinder normalized by the horizontal
camera angle of view assuming landscape mode.

H DegreePerPixel=viewFinderWidth/ HAOV (1%)

V DegreePerPixel=viewFinderHeight/ VAOV (19)

Pix

=ViewFinderWidth*H DegreePerPixel (20)

PixH

=ViewFinderWidth*V DegreePerPixel

ViewFinderinAngle (P1xW
finder 1n degrees.
RECTPOINTHeight is the height of the RECTPOINT 1tem
on rowheight on the viewfinder resolution in landscape mode.

RECTPOINTWidthinPixel 1s the width of the RECT-
POINT item relative to the viewfinder screen resolution.
RECTPOINTWidthinAngle 1s the angular width of the
RECTPOINT 1tem relative to the horizontal field of view.

(21)

) 1s the width of camera view-

RECTPOINTWIidthinAngle=RECTPOINTWidthinPixel*Dpp  (22)
The formula for calculating the circumierence of a
sphere 1s 2*n*r (23)

Where r 1s the radius of the Earth; about 6,378 km). The
range of Zm 1s from O to half of the circumierence of the earth;
about 20,015 km. The maximum range of
Zm=FarDistantPlane.

Features as described herein may provide automatic detec-
tion of Ad collateral, draw recticule on camera coordinate,
provide real time alignment of detected recticule to an Ad
RectPoint from the sensor, and allow pattern matching
method to 1dentity similar Ad in a database.

As noted above with regard to FIG. 5, the apparatus 10 1s
configured to perform 46 a function or operation based upon
detection of the Ad Collateral 40. This operation may com-
prise, for example, recording the location of the Ad collateral
as metadata 1n an updated electronic file of the 1image, and/or
transmitting the location of the Ad collateral 1n a wireless
signal from the apparatus 10. Referring also to FIG. 10, in one
example the function or operation 46 based upon detection of
the Ad Collateral 40 may comprise comparing the detected
Ad Collateral 40 to a database of Ad Collateral as indicated by
block 74. This comparison may be done to identily the
detected Ad collateral as a specific individual identified Ad
collateral as indicated by block 76; thereby 1dentifying con-
tent of the Ad collateral. Based upon the i1dentification, the
apparatus may be configured to then perform 78 another
function or operation, such as recording the identity of the Ad
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collateral 1n the metadata, obtaining further information
(such as by downloading from a remote location or server)
specific to the identified Ad collateral, and/or transmitting the
identity and location of the Ad collateral from the apparatus
10 to another device 80 as exemplified by FIG. 11.

These are only examples and should not be considered as
being limiting. The database may be in the memory 24 for
example, and/or may be 1n a server remote from the apparatus
10. Identification of the Ad collateral may or may not com-
prise use ol a barcode, such as a QR code or 2D matrix bar
code for example. In one example embodiment the detection
or discerning of the existence of the Ad collateral 1n a scene or
image may comprise identification of the Ad collateral for the
detection. However, 1dentification of specific content of the
Ad collateral may occur later as noted above.

In one example, when the scene 42 1s viewed by the camera
30, the recticule 54 may be formed and the image may be
saved by the user (such as by taking the picture). The user may
then be able to use the touchscreen to select the Ad collateral
and the apparatus 10 may be able to access the server 80 to get
geo-coordinate location dependent information and/or other
information relating to the Ad collateral. For example, the
geo-coordinate location dependent information may com-
prise showtimes for the movie “Disaster Movie” at local
movie theater(s) and location of the local movie theater(s)
relative to the apparatus 10. Other information relating to the
Ad collateral may comprise, for example, an age rating for the
movie, critic reviews of the movie, actor names, plot descrip-
tion, etc. This 1s merely one example and should not be
considered as limiting.

In another example the location of the Ad collateral relative
to the apparatus 10 may be downloaded by the server 80 to the
apparatus 10 such that the apparatus 10 may find the Ad
collateral faster 1n the viewfinder or display by moving the
apparatus’ field of view to the direction of the location of the
Ad collateral.

In one example embodiment a method may be provided
comprising transmitting an 1mage 42 from a camera 30 of an
apparatus 10, where the 1image comprises one or more Ad
collateral 40; and automatically detecting 44 by the apparatus
10 at least one of the Ad collateral 1n the 1mage. The method
may further comprise drawing at least one recticule based
upon the detecting of the Ad collateral. The method may
turther comprise providing the recticule on a display or a view
finder of the apparatus. The method may further comprise
aligning the recticule relative to the Ad collateral. The method
may further comprise comparing the at least one Ad collateral
to Ad collaterals stored 1n amemory. Detecting the at least one
Ad collateral may comprise generating a visual attention map
based upon the image, generating an edge map based upon the
image, fusing the visual attention map and the edge map,
deriving connected edges from the fusing to form one or more
lines, and tracing the one or more lines based on the fused
edge and wvisual attention maps and a thresholding. The
method may further comprise, based at least partially upon
the detecting of the Ad collateral, identifying the Ad collateral
to a user of the apparatus. The method may further comprise,
based at least partially upon the detecting of the Ad collateral,
receiving information by the apparatus relating to the Ad
collateral. The method may further comprise, based upon the
detecting of the Ad collateral, performing at least one func-
tion by the apparatus based, at least partially, upon coordi-
nates of the camera and/or the Ad collateral.

In one type of example embodiment an apparatus may be
provided comprising at least one processor; and at least one
memory including computer program code, the at least one
memory and the computer program code configured to, with
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the at least one processor, cause the apparatus at least to
automatically discern at least one Ad collateral 1n a camera
image.

The at least one memory and the computer program code
may be configured to, with the at least one processor, cause
the apparatus to at least partially identify the Ad collateral.
The at least one memory and the computer program code may
be configured to, with the at least one processor, cause the
apparatus to automatically detect the at least one Ad collateral
in the camera 1image. The at least one memory and the com-
puter program code may be configured to, with the at least one
processor, cause the apparatus to draw at least one recticule
based upon the discerning of the Ad collateral. The at least
one memory and the computer program code may be config-
ured to, with the at least one processor, cause the apparatus to
provide the recticule on a display or a view finder of the
apparatus. The at least one memory and the computer pro-
gram code may be configured to, with the at least one proces-
sor, cause the apparatus to align the recticule relative to the Ad
collateral. The at least one memory and the computer pro-
gram code may be configured to, with the at least one proces-
sor, cause the apparatus to compare the at least one Ad col-
lateral to Ad collaterals stored 1n a memory. Discerning the at
least one Ad collateral may comprise generating a visual
attention map based upon the camera 1mage, generating an
edge map based upon the camera 1mage, fusing the visual
attention map and the edge map, dertving connected edges
trom the fusing to form one or more lines, and tracing the one
or more lines based on the fused edge and visual attention
maps and a thresholding. The at least one memory and the
computer program code may be configured to, with the at
least one processor, cause the apparatus to, based upon the
discerning of the Ad collateral, perform at least one function
by the apparatus based, at least partially, upon coordinates of
the apparatus and/or the Ad collateral. The apparatus may
comprise means for automatically detecting by the apparatus
the at least one of the Ad collateral in the camera 1image.

In another example embodiment a non-transitory program
storage device readable by a machine may be provided, tan-
gibly embodying a program of instructions executable by the
machine for performing operations, the operations compris-
ing: analyze an image from a camera, where the 1image com-
prises one or more Ad collateral; and automatically discern at
least one of the Ad collateral 1n the 1image.

As noted above, Ad collateral may comprise text, an image,
a combination of text and 1image(s), and perhaps also a bar
code such as a QR code for example. “Ad collateral” always
comprises more than merely a bar code, and will always
comprise text and/or a non-bar code image. As used herein,
detecting the Ad collateral 1s based upon not using bar code
information. While other approaches detect text in a visual
scene for processing within an OCR engine, features as
described herein may use text which exists 1n a real world
scene (such as an Ad poster at a bus stop for example); where
a bar code may or may not be present in the Ad poster. The
detection 1s independent of bar code information (which may
or may not be present). Visual clues may be used, such as
tacial clues and/or stylized imagery or layout of text in the Ad
poster, for example, to detect and 1dentily the Ad poster.

In an alternate example embodiment the visual attention
map may be replaced with any other biologically mspired
algorithm that identifies salient cues 1n a scene. For example
with direct approach for visual attention maps, there are other
attentional models, such as bottom up 1tt1 and Koch models.
This ditfers 1n approach to a Stentiford’s model of attention.
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So the attention map can be generated in any of these
approaches. In one example embodiment a Stentiford’s
model 1s used.

Examples of algorithms used 1n computer vision to gener-
ate 1nterest points include Scale-invariant feature transform
(SIFT), Speeded Up Robust Features (SURF) and Gradient
location-ornentation histogram (GLOH). Algorithms can be
used to give attentional maps interest points locality 1 a
visual scene for example. Saliency or attentional maps may
be generated through a direct approach algorithm of compu-
tational attention or using interest points to localize where
visual cues exists 1 spatial domain 1n a visual scene. Key-
point localization may be used to create the fused map.

In one example embodiment features may iclude the addi-
tion of a level of parallelism using a heterogeneous comput-
ing plattorm. However, such an additional level 1s not
required.

It should be understood that the foregoing description 1s
only illustrative. Various alternatives and modifications can
be devised by those skilled in the art. For example, features
recited 1n the various dependent claims could be combined
with each other in any suitable combination(s). In addition,
teatures from different embodiments described above could
be selectively combined into a new embodiment. Accord-
ingly, the description 1s intended to embrace all such alterna-
tives, modifications and variances which fall within the scope
of the appended claims.

What 1s claimed 1s:

1. A method comprising;:

transmitting an i1mage {from a camera of an apparatus,

where the 1mage comprises at least one Ad collateral;
and

automatically detecting by the apparatus the at least one Ad

collateral 1n the 1mage, where detecting the at least one

Ad collateral comprises

generating a visual attention map based upon the 1image,

generating an edge map based upon the 1image,

fusing the visual attention map and the edge map,

deriving connected edges from the fusing to form one or
more lines, and

tracing the one or more lines based on the fused edge and
visual attention maps, and a thresholding scheme.

2. The method as 1n claim 1 further comprising drawing at
least one recticule based upon the detecting of the at least one
Ad collateral.

3. The method as in claim 2 further comprising providing
the at least one recticule on a display or a view finder of the
apparatus.

4. The method as 1n claim 3 further comprising aligning the
at least one recticule relative to an Ad collateral of the at least
one Ad collateral.

5. The method as 1n claim 1 further comprising comparing,
the at least one Ad collateral to Ad collaterals stored 1n a
memory.

6. The method as 1n claim 1 where the fusing comprises
fusing known heuristics of the visual attention map and the
edge map with a biologically inspired algorithm which uses a
visual attention model.

7. The method as 1n claim 1 further comprising, based at
least partially upon the detecting of the at least one Ad col-
lateral, identitying the at least one Ad collateral to a user of the
apparatus.

8. The method as in claim 1 further comprising, based at
least partially upon the detecting of the at least one Ad col-
lateral, recerving information by the apparatus relating to the
at least one Ad collateral.
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9. The method as in claim 1 turther comprising, based upon
the detecting of the at least one Ad collateral, performing at
least one function by the apparatus based, at least partially,
upon coordinates of at least one of the camera and the at least
one Ad collateral.

10. An apparatus comprising

at least one processor; and

at least one memory including computer program code,

the at least one memory and the computer program code

configured to, with the at least one processor, cause the
apparatus at least to:

automatically discern at least one Ad collateral 1n a camera

image, where discerning the at least one Ad collateral
comprises

generating a visual attention map based upon the camera

image,

generating an edge map based upon the camera 1mage,

fusing the visual attention map and the edge map,

deriving connected edges from the fusing to form one or
more lines, and

tracing the one or more lines based on the fused edge and

visual attention maps, and a thresholding.

11. The apparatus as in claim 10 where the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to at least
partially identily the at least one Ad collateral.

12. The apparatus as 1n claim 10 where the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to auto-
matically detect the at least one Ad collateral 1in the camera
image.

13. The apparatus as in claim 10 where the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to draw at
least one recticule based upon the discerning of the at least
one Ad collateral.

14. The apparatus as in claim 13 where the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to provide
the at least one recticule on a display or a view finder of the
apparatus.
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15. The apparatus as in claim 13 where the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to align the
at least one recticule relative to an Ad collateral of the at least
one Ad collateral.

16. The apparatus as in claim 10 where the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to com-
pare the at least one Ad collateral to Ad collaterals stored 1n a
memory.

17. The apparatus as in claim 10 where the fusing com-
prises Tusing known heuristics of the visual attention map and

the edge map with a biologically inspired algorithm which
uses a visual attention model.

18. The apparatus as in claim 10 where the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to, based
upon the discerning of the at least one Ad collateral, perform
at least one function by the apparatus based, at least partially,
upon coordinates of at lest one of the apparatus and the at least
one Ad collateral.

19. The apparatus as 1 claim 10 comprising means for
automatically detecting by the apparatus the at least one of the
at least one Ad collateral 1n the camera 1mage.

20. A non-transitory program storage device readable by a
machine, tangibly embodying a program of instructions
executable by the machine for performing operations, the
operations comprising:

analyze an 1mage from a camera, where the 1mage com-

prises one or more Ad collateral; and

automatically discern at least one of the Ad collateral in the

image, where discerming the at least one Ad collateral
COMprises

generating a visual attention map based upon the camera

image,

generating an edge map based upon the camera 1image,

tusing the visual attention map and the edge map,

deriving connected edges from the fusing to form one or
more lines, and

tracing the one or more lines based on the fused edge and

visual attention maps, and a thresholding.
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